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In the title compound, [Mg(C44H28N4)(H20)2] Ci2H2406, the 
Mg" cation lies on an inversion center and is octahedrally 
coordinated by the four N atoms of the deprotonated 
tetraphenylporphyrin (TPP) ligand and by two water mol- 
ecules. The asymmetric unit contains one half of the 
[Mg(TPP)(H20)2] complex and one half of an 18-crown-6 
molecule. The average equatorial magnesium-pyrrole N atom 
distance (Mg-Np) is 2.071 (1) A and the axial Mg-0(H20) 
bond length is 2.213 (1) A. The crystal packing is stabilized by 
two O— H- ■ O hydrogen bonds between coordinating water 
molecules and adjacent 18-crown-6 molecules, and exhibits a 
one-dimensional supramolecular structure along the a axis. 
The supramolecular architecture is futher stabilized by weak 
C— H- ■ -TT interactions. The 18-crown-6 molecule is disordered 
over two sets of sites with an occupancy ratio of 0.8:0.2. 

Related literature 

For general background to magnesium porphyrin species and 
their applications, see: Ghosh et al. (2010). For related struc- 
tures, see: Belghith et al. (2012); McArdle (1995); McKee et al. 
(1984); Choon et al. (1986); McKee & Rodley (1988); Gryz et 
al. (2007); Imaz et al. (2005). For a description of the 
Cambridge Structural Database, see: Allen (2002). 




Experimental 

Crystal data 

[lVIg(C44H28N4)(H20)2]-C,2H2406 

Mr = 937.36 
Triclinic, PI 
a = 8.1440 (3) A 
b = 12.3080 (4) A 
c = 12.4170 (4) A 
a = 86.894 (3)° 
= 75.163 (3)° 

Data collection 

Oxford Diffraction Xcalibur 
(Sappliirel) diffractometer 

Absorption correction: multi-scan 
(CrysAtis RED; Oxford 
Diffraction, 2009) 
T^n = 0.946, T„,^^ = 0.981 

Refinement 

R[F^ > 2aiF^)] = 0.044 

wR(F^) = 0.118 

S = 1.04 

4650 reflections 

400 parameters 

119 restraints 



O 



O 



o 



o 



o 



r = 79.529 (3)° 
V = 1183.06 (7) A-" 
Z= 1 

Mo Ka radiation 
II = 0.10 mm"' 
T = 180 K 

0.56 X 0.51 X 0.19 mm 



23613 measured reflections 
4650 independent reflections 
4013 reflections with / > 2a(I) 
Ri„, = 0.031 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„„, = 0.46 e A"' 

Ap„i„ = -0.28 e A"' 



Table 1 

Hydrogen-bond geometry (A, °). 

Cg2 and Cg4 are the centroids of the N2/C6-C9 and C17-C22 rings, 
respectively. 



D-H-A 




£)-H 


H - vl 


D-A 


D-U-A 


01-H101-- 


02A 


0.97 (2) 


2.08 (2) 


2.984 (2) 


153 (2) 


01-H201-- 


02A' 


0.97 (2) 


2.22 (2) 


3.105 (2) 


150 (2) 


01-H101-- 


02B 


0.97 (2) 


2.33 (2) 


3.297 (10) 


170 (2) 


01-H201-- 


02B' 


0.97 (2) 


2.19 (2) 


2.962 (8) 


135 (1) 


C15-H15---Q4" 


0.93 


2.96 


3.730 (2) 


141 


C27A-H27A 


■ ■ -CgT" 


0.97 


2.86 


3.671 (5) 


142 


C26B-H26D 


■■Cg2 


0.97 


2.89 


3.678 (11) 


139 


C27B-H27D 


■ ■Cg2'" 


0.97 


2.94 


3.715 (17) 


139 



Symmetry codes: (i) — .v -f 1, — y, —z -1- 1; (ii) x. y — 1, z; (iii) x -f 1, _v, 



Data collection: CrysAUs CCD (Oxford Diffraction, 2009); cell 
refinement: CrysAUs RED (Oxford Diffraction, 2009); data reduc- 
tion: CrysAUs RED; program(s) used to solve structure: SIR2004 
(Burla et al., 2005); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & 
Johnson, 1996) and ORTEP-3 for Windows (Farrugia, 2012); software 
used to prepare material for publication: SHELXL97. 
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Diaqua(5^1 0,1 5,20-tetraphenylporphyrinato-/<:'*N)magnesium-l 8-crown-6 (1 /I ) 

Khaireddine Ezzayani, Soumaya Nasri, Mohamed Salah Belkhiria, Jean-Claude Daran and Habib 
Nasri 

Comment 

In continuation of our research on the crystal structures of porphyrin complexes (Belghith et al, 2012) we herein report 
the synthesis and crystal structure of the bis-aqua-Mg tetraphenylporhyrin derivative [Mg(TPP)(H20)2].(18-C-6). In this 
complex, the coordination geometry of the Mg^+ ion is octahedral with four Mg — ^Af(pyrrole) bonds in the equatorial 
porphyrin plane and two Mg — O bonds with the two symmetry related water axial hgands. The average equatorial 
distance (Mg-Np) equal to 2.071 (1) A lies in the range [2.065 (4) - 2.092 (7) A] of the related porphyrm species 
[Mg(TPP)(4-pic)2] (4-pic = 4-picolme: CgHyN) (McKee et al, 1984) and [Mg(TPP)(H20)] (Choon et al, 1986). 

The axial Mg — 0(H20) bond length [2.213 (1) A] is quite longer than in the related derivative [Mg(TPP)(H20)] 
(2.053 (5) A) (McKee & Rodley, 1988) but is within the range [2.063 (2) - 2.75 (2) A] found for several magnesium-aqua 
non-porphyrin complexes (CSD refcodes DEZNIG; Gryz et al, 2007 and FIVYEP; Imaz et al, 2005) (CDS, version 5.32 
Allen, 2002). 

The crystal structure of ovir derivative resembles to one-dimensional coordination polymer where each one of two 
[Mg(TPP)] moieties is linked to an ether crown 18-C-6 molecule via H bonds between the oxygen atom 02A of this 
species and the 01 atom of the water axial ligand of the [Mg(TPP)(H20)2] derivative (Fig. 2). 

These linear chains are parallel to the a axis and are mainly sustained by weak C — H— Cg interactions, where Cg is the 
centroid of the pyrrole or phenyl rings (Table 1). 

Experimental 

To a solution of [Mg(TPP)] (15 mg, 0.024 mmol) in chlorobenzene (15 ml) was added an excess of (18-crown-6) (100 

mg, 0.378 mmol). The reaction mixture was stirred at room temperature and at the end of the reaction, the color of the 
solution gradually changes from purple to blue - purple. The resulting material was crystallized by diffusion of hexanes 
through the chlorobenzene solution which yielded [Mg(TPP)(H20)2].(18-C-6). The two water molecules coordinated to 
the magnesium come from the hygroscopic 18-crown-6 reagent used in excess. 

Refinement 

All H atoms were placed in geometrically idealized positions (C — = 0.93-0.97 A) and constrained to ride on their 
parent atoms, with (/(H) = l.2Ueq{C). 

The 18-crown-6 is disordered in two conformations A and B (A is the major conformation) with occupancy coeflEicients 
fixed at 80% and 20% respectively. 

For the atoms of conformation B, the DFIXmA SIMU/ISOR restraints (McArdle, 1995) commands in the SHELXL97 
software were used. The Z)FiZ constraint instruction was used for some distances in the conformation A: C25A — 02A, 
C25A— 026A and C23 A— C24A while the DANG constraint mstruction was also used for the distance C28A— 03A. 
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Computing details 

Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell refinement: CrysAlis RED (Oxford Diffraction, 2009); 
data reduction: CrysAlis RED (Oxford Diffraction, 2009); program(s) used to solve structure: SIR2004 (Burla et al, 
2005); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII {Qwmelt & 
Johnson, 1996) and ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008). 




Figure 1 

An ORTEP diagram of the structure of [Mg(TPP)(H20)2].(18-C-6) showing the atom-numbering scheme. Displacement 
ellipsoids are drawn at 45%. [Symmtry code: (i) -x, -y, -z + 1]. 




Figure 2 

Drawing showing the packing in the lattice of [Mg(TPP)(H20)2].(18-C-6) viewed down the b axis. H atoms have been 
omitted for clarity. 
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Diaqua(5,1 0,1 5,20-tetraphenylporphyrinato-A:''yV)magnesium- 1 ,4,7,1 0,1 3,1 S-hexaoxaq'clooctadecane (1 /I ) 



Crystal data 

[Mg(C44H28N4)(H20)2]-Cl2H2406 

M, = 937.36 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.1440 (3) A 
b = 12.3080 (4) A 
c= 12.4170 (4) A 
a = 86.894 (3)° 
ye = 75.163 (3)° 
Y = 79.529 (3)° 
F= 1183.06 (7) A' 

Data collection 

Oxford Dii&action Xcalibur (Sapphire 1) 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 8.2632 pixels mm"' 
0) scans 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford Diffraction, 2009) 
= 0.946, = 0.981 

Refinement 

Refinement on P- 

Least-squares matrix: full 

R[F^ > 2a{p)] = 0.044 

w/?(7^) = 0.118 

5= 1.04 

4650 reflections 

400 parameters 

119 restraints 

Primary atom site location: structure-invariant 
direct methods 



Z= 1 

F(000) = 496 

Z)x= 1.316 Mgm-3 

Mo Ka radiafion, a = 0.71073 A 

Cell parameters fi-om 14229 reflections 

(9 = 2.9-28.4° 

/I = 0.10 mm"' 

T= 180 K 

Prism, purple 

0.56 X 0.51 X 0.19 mm 



23613 measured reflections 
4650 independent reflections 
4013 reflections with/> 2a(/) 
i?i„, = 0.031 

f^max ^ 26.0°, ^min = 2.9° 



A = -10^10 
A: = -15^15 
/ = -15^15 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred fi-om 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[o^(Fo2) + (0.0568^)2 + 0.6503^] 

where P = (i^o^ + 2Fe2)/3 
(A/t7)„^< 0.001 
Apmax = 0.46 e k-^ 

Apnnn = "0.28 C A^^ 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F^, 
conventional 7?-factors R are based on F, with F set to zero for negative F^. The threshold expression of > (t{F^) is used 
only for calculating ^-factors(gt) etc. and is not relevant to the choice of refiections for refinement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 



X y Z U\so*/Ueq Occ. (<1) 

Mgl 0.0000 0.0000 0.5000 0.01893 (17) 

01 0.27384(14) -0.00267(10) 0.49625 (10) 0.0273 (3) 
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HlOl 

H201 

Nl 

N2 

CI 

C2 

H2 

C3 

H3 

C4 

C5 

C6 

C7 

H7 

C8 

H8 

C9 

CIO 

Cll 

C12 

H12 

C13 

HIS 

C14 

H14 

C15 

H15 

C16 

H16 

C17 

C18 

HIS 

C19 

H19 

C20 

H20 

C21 

H21 

C22 

H22 

C23A 

H23A 

H23B 

04A 

C24A 

H24A 

H24B 

02A 

C25A 



0.323 (3) 
0.360 (2) 
-0.05837 (16) 
-0.06769 (16) 
-0.04664 (19) 
-0.1086(2) 
-0.1120 
-0.1607 (2) 
-0.2093 
-0.12687 (19) 
-0.15851 (19) 
-0.12549(19) 
-0.1471 (2) 
-0.1822 
-0.1069(2) 
-0.1091 
-0.05984(19) 
0.01238 (19) 
0.0337 (2) 
0.1988(2) 
0.2936 
0.2240 (3) 
0.3353 
0.0846 (3) 
0.1015 
-0.0798 (3) 
-0.1743 
-0.1050(2) 
-0.2166 
-0.2409 (2) 
-0.1582 (2) 
-0.0482 
-0.2371 (2) 
-0.1797 
-0.4005 (2) 
-0.4535 
-0.4850 (2) 
-0.5958 
-0.4054 (2) 
-0.4631 
0.5253 (4) 
0.6378 
0.5341 
0.4741 (2) 
0.3972 (4) 
0.2828 
0.4258 
0.4010 (3) 
0.3047 (6) 



-0.0256 (18) 
-0.0260(18) 
-0.03608 (10) 
0.16696(10) 
-0.13929(12) 
-0.12941 (13) 
-0.1871 
-0.02077 (13) 
0.0103 
0.03831 (12) 
0.15423 (12) 
0.21291 (12) 
0.33201 (13) 
0.3827 
0.35562 (12) 
0.4256 
0.25119(12) 
-0.23950 (12) 
-0.34328 (12) 
-0.40022 (13) 
-0.3734 
-0.49656 (14) 
-0.5339 
-0.53712 (14) 
-0.6014 
-0.48205 (15) 
-0.5097 
-0.38552 (14) 
-0.3485 
0.22080 (12) 
0.22428 (13) 
0.1834 
0.28757 (14) 
0.2894 
0.34789 (14) 
0.3906 
0.34448 (14) 
0.3844 
0.28192 (14) 
0.2808 
-0.1823 (3) 
-0.1605 
-0.2468 
-0.20837 (18) 
-0.0906 (3) 
-0.1097 
-0.0775 
0.0049 (2) 
0.1004(4) 



0.5592 (13) 
0.4278(12) 
0.66901 (10) 
0.53555 (10) 
0.71606 (12) 
0.83554(13) 
0.8872 
0.85834 (13) 
0.9284 
0.75337 (12) 
0.74036 (12) 
0.63867 (12) 
0.62737 (13) 
0.6851 
0.51726 (13) 
0.4848 
0.45940 (12) 
0.65711 (12) 
0.72424 (12) 
0.71999(14) 
0.6755 
0.78129 (15) 
0.7777 
0.84755 (15) 
0.8892 
0.85186 (15) 
0.8958 
0.79099 (14) 
0.7950 
0.84322 (12) 
0.92774 (13) 
0.9210 
1.02156(13) 
1.0771 

1.03309 (13) 
1.0961 

0.95063 (14) 
0.9585 
0.85624 (14) 
0.8007 
0.7059 (2) 
0.6826 
0.7539 
0.61214(18) 
0.7682 (2) 
0.7866 
0.8370 
0.70026 (15) 
0.7585 (5) 



0.050* 
0.050* 
0.0189 (3) 
0.0185 (3) 
0.0197 (3) 
0.0253 (3) 
0.030* 
0.0256 (3) 
0.031* 
0.0203 (3) 
0.0202 (3) 
0.0198 (3) 
0.0239 (3) 
0.029* 
0.0234 (3) 
0.028* 
0.0193 (3) 
0.0198 (3) 
0.0215 (3) 
0.0277 (4) 
0.033* 
0.0346 (4) 
0.042* 
0.0355 (4) 
0.043* 
0.0373 (4) 
0.045* 
0.0311 (4) 
0.037* 
0.0214 (3) 
0.0262 (3) 
0.031* 
0.0295 (4) 
0.035* 
0.0296 (4) 
0.036* 
0.0319(4) 
0.038* 
0.0275 (4) 
0.033* 
0.0620 (12) 
0.074* 
0.074* 
0.0495 (5) 
0.0682 (10) 
0.082* 
0.082* 
0.0583 (5) 
0.0708 (16) 



0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
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0.5178 (11) 


0.0464 (12) 


A OA 

0.20 


Hz /C 


U.39z3 


0.3 /64 


A A on A 
0.48 /4 


A AC/:* 


A OA 

U.2U 


H27U 


0.5364 


0.3346 


A C C AO 

0.5508 


A AC/: * 

0.056* 


A OA 

0.20 


r'98R 
\^zoij 


U.J /yz / J 


— fl 9^80 (^1 fl'l 
U.ZJOVJ J^uj 


A /;^79 n 1 \ 

V.OJ /Z i^l 




n 90 


H28C 


0.6817 


-0.2096 


0.5971 


0.060* 


0.20 


H28D 


0.6139 


-0.3131 


0.6611 


0.060* 


0.20 


02B 


0.4649(11) 


-0.0550 (7) 


0.7021 (7) 


0.0507(11) 


0.20 


03B 


0.4086 (12) 


0.1731 (7) 


0.6670 (7) 


0.0473 (10) 


0.20 


04B 


0.5366 (12) 


0.2356 (7) 


0.4328 (7) 


0.0463 (12) 


0.20 


Atomic displacement parameters (A^) 






JJI2 JJ33 








Mgl 


0.0259 (4) 


0.0142 (3) 0.0152 (3) 


-0.0009 (3) 


-0.0041 (3) 


-0.0010 (3) 


01 


0.0240 (6) 


0.0324 (6) 0.0247 (6) 


-0.0030 (5) 


-0.0060 (5) 


-0.0011 (5) 


Nl 


0.0217 (6) 


0.0157(6) 0.0181(6) 


0.0000 (5) 


-0.0050 (5) 


-0.0011 (5) 


N2 


0.0218 (6) 


0.0166(6) 0.0162 (6) 


-0.0011 (5) 


-0.0047 (5) 


-0.0009 (5) 


CI 


0.0203 (7) 


0.0195 (7) 0.0189 (7) 


-0.0011 (6) 


-0.0060 (6) 


0.0010 (6) 


C2 


0.0327 (9) 


0.0228 (8) 0.0183 (8) 


-0.0021 (6) 


-0.0050 (6) 


0.0026 (6) 


C3 


0.0340 (9) 


0.0235 (8) 0.0163 (7) 


-0.0016 (7) 


-0.0030 (6) 


-0.0012 (6) 


C4 


0.0222 (7) 


0.0205 (7) 0.0171 (7) 


-0.0005 (6) 


-0.0045 (6) 


-0.0022 (6) 


C5 


0.0221 (7) 


0.0193 (7) 0.0185 (7) 


-0.0002 (6) 


-0.0057 (6) 


-0.0034 (6) 


C6 


0.0212 (7) 


0.0184(7) 0.0195(7) 


-0.0007 (6) 


-0.0061 (6) 


-0.0030 (6) 


C7 


0.0309 (8) 


0.0180 (7) 0.0224 (8) 


-0.0007 (6) 


-0.0075 (6) 


-0.0043 (6) 


C8 


0.0315 (8) 


0.0154 (7) 0.0237 (8) 


-0.0029 (6) 


-0.0084 (6) 


-0.0010 (6) 
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cy 


U.UzUz (/j 


A A 1 A 

o.oioy (/) 


A AOA/C /0\ 

0.0z06 ( /) 


A AA 1 C /CS 

— U.0U15 (5) 


A f\f\£i 1 //IS 

—0.0061 (6) 


A AAAO /iCS 

—0.0003 (6) 




U.UzUi (/J 


A A 1 tn\ 

O.Oloz (/) 


A AO AO tn\ 

O.OzOo (/) 


A AAOA //CS 

—yj.WZy) (6) 


A AACO //;s 

—0.0058 (6) 


A AA 1 c //;s 

0.0015 (6) 


1 1 




A A 1 /CJ in\ 

U.01o3 (/) 


A A1 nf\ tn\ 
U.Ol /O (/) 


A AAOC 

—\j.y}\jZii (6) 


A AAO/I /^CS 

— U.OU /4 (6) 


A AA 1 o //;s 
—0.001 / (6) 




A A"! 1 /'A\ 

(j.oilo (yj 


A AO /I A tQ\ 

o.oz4y (6) 


U.OzOD (8) 


A AAOA tn\ 

— O.UOzO (/) 


A AAAO /OS 

— u.uuyz (/) 


A AA 1 O /OS 
O.UOl / (/) 


Ci j 


A rtAI A /I A\ 

U.U4j4 (lU) 


o.ozDz (y) 


A AO C C /I A\ 

0.0335 (10) 


A AACO /T\ 
0.0053 ( /) 


A A 1 OO /OS 

—0.0183 (8) 


A AAA1 /OS 
0.0001 (/) 


Ci4 


A A£ IT / 1 0\ 

U.Uoi / (IZ) 


AAIO^ /0\ 

O.Oloj (o) 


A AO C C iC\\ 

o.OziD (y) 


A AA IT /OS 

—0.001 / (8) 


A A 1 O A /OS 

— 0.013y (8) 


A AAO /; /OS 

0.0036 (/) 




A ACAA /I 1 \ 

U.OdUU (11) 


o.Oz/1 (y) 


A AOAT fCi\ 

o.o/y / (y) 


A AAAT /OS 
— U.UUy/ (8) 


A AAA1 /OS 
— U.UUOl (8) 


A AAC/C /OS 

0.0056 (/) 




A A'} 'J A /A\ 


U.0zd3 (o) 


A AO AA /'A\ 

0.030U (y) 


A A AO/; /OS 

— O.UOz6 (/) 


A AAO A /OS 
— U.UU30 (/) 


A AAO O /OS 

0.0038 (/) 


CI / 


A AOOO /OA 


U.01o4 ( /) 


A A 1 TO /T^ 

U.Ol /o ( /) 


A A AO /I 

— U.UUz4 (6) 


A AAO A //;S 

— U.UU34 (6) 


A AAA/; //;s 
— U.0UU6 (6) 


1 o 


A AOO^ /C>\ 

U.Uzbo (oj 


O.Ozoj (o) 


A AOOA /0\ 

yj.yjZZ^j (o) 


A AAA 1 //CS 

O.OUUl (6) 


A AA/:o //rs 
—0.006 / (6) 


A AAOO //;s 

— O.OOzz (6) 


1 n 


A A/l AA /"I A\ 
(J.04(JU (lU) 


0.0301 (y) 


A A1 AO tQ\ 

u.oiyz (8) 


A AACA tn\ 

— u.uujy (/) 


A AAOC /OS 

— U.UU85 (/) 


A AAO/I //;s 

— 0.00z4 (6) 


CzU 


A A /I 1 y1 /I A\ 
(J.U414 (1(J) 


A A0 1 O /0\ 

O.Oz33 (o) 


A A 1 OO /'0\ 

U.Ulo / (o) 


A AA 1 A /OS 

— u.uuiy (/) 


A AAAO /OS 

0.000 / ( /) 


A AA/IO /iCS 

—0.004/ (6) 




A r\i 1 /I /'o\ 
U.Uol4 (y) 


A AO 0/^ /'0\ 

(j.uzoo (y) 


A AOOA /'0^ 

u.uzyu (y) 


A AA/;0 /OS 

0.0063 (/) 


A AAOO /OS 

— O.UOz / ( /) 


A AAC /I /OS 

—0.0054 (/) 


Czz 


A AO AO /'A\ 

u.uiUo (y) 


o.ozoy (o) 


A AOO C {0\ 

O.Uz33 (8) 


A AA 1 A /OS 
0.0010 (/) 


A AAOO /OS 

—0.0083 (/) 


A AAOA //;S 

— 0.003y (6) 


CzJA 


A A/n 
U.U4z (Z) 


A A A 1 /O \ 

o.oyi (3) 


A AC /I /O \ 

0.054 (3) 


A A 1 /CA / 1 OS 

—0.0160 (18) 


A AOA/I /I OS 

— U.0z04 (18) 


A A /I A /OS 

0.040 (z) 


vJ4A 


A AT C /I /I A\ 

0.0334 (10) 


A ACTA /1'5\ 
0.03 /O (13) 


A AC/10 /lOA 

0.0543 (13) 


A AAOO /AS 

—0.0082 (y) 


A A 1 A 1 /AS 

—0.0101 (y) 


A AAA/; / 1 AS 
0.U0y6 (10) 


/^O/l A 

Cz4A 


A A^A 

U.OoU (z) 


O.llj (3) 


A AO 1 O /l /1\ 

0.03 ly (14) 


A AOO /OS 

— 0.03Z (z) 


A AAO/; /I OS 

—0.0086 (13) 


A AOA/; / 1 OS 

0.0z06 (1 /) 


UzA 


(J.OdJo (1 j) 


A AOAC /"I /C\ 

0.080D (lo) 


A AO /I /"I A\ 

0.0346 (10) 


A A1 A/l /IIS 

— U.U1U4 (11) 


A AAAO /AS 

— u.ouuz (y) 


A AA/I C /I AS 

—0.0045 (10) 


/^O C A 


0.04/ (Z) 


A 1 AiC /C\ 

0.106 (3) 


A ACO /O \ 

0.053 (3) 


A AOA /OS 

— u.ozy (3) 


A A 1 A A / 1 AS 

o.oiyu (ly) 


A A /I C /OS 

—0.045 (3) 


L-ZOA 


A AQAl /'I 

U.03U1 (Ij) 


A (\nn /'o^ 
0.0 / / (Z) 


A AOO f1\ 

U.U8y (3 ) 


A AAC 1 /I /IS 

— U.UU51 (14) 


A AAl O /I CS 

— O.OOlz (15) 


A ACA /OS 

—0.050 (z) 


Cz /A 


U.UDo (z) 


A A/iO /'0\ 

U.U6o (z) 


A ATQ /0^ 

U.U/8 (3) 


A A1 C 1 /I /;S 

— U.U151 (16) 


A AOA /OS 

— U.OzU (z ) 


A AAO /OS 

—0.008 (z) 


CzoA 


A A/l C /I TA 

U.U43D (1 /) 


U.U /O (z) 


A AT/C /0\ 

U.U /6 (z) 


A AA/I 1 /I CS 

— 0.UU41 (15) 


A A1 /IC /I /CS 

—0.0145 (16) 


A AAO /I /I OS 

—0.0034 (18) 


A 

(JjA 


A A1 OO / 1 1 \ 

0.0300 (11) 


A AA 1 A / 1 0\ 

o.oyiy (lo) 


AACC/1 /^10\ 

U.U554 (13) 


AA1/1C /IIS 

— U.U145 (11) 


A A 1 /I O /I AS 

—0.0143 (10) 


AA10/I /10S 

—0.0184 (13) 


Czirs 


A A^AT ^1 

U.OdUz (13) 


A ACAl i\ '2\ 

O.OjOI (13 ) 


A A/lOO /"l 0\ 

U.U4y/ (13) 


A AAO 1 /OS 

—0.0081 (/) 


A A 1 OA /OS 

— O.UlzO (/) 


A AAAO /OS 

O.OOOz (/) 


L-z4r> 


U.U4y3 (Iz) 


A A/l AO /1 o^ 

o.04yy (Iz) 


A A/I01 /1 0\ 

u.04yi (Iz) 


A AAOA /OS 

— U.UU80 ( /) 


A A 1 1 O /OS 

—U.U 11 / (/) 


A AAAO /OS 
0.0003 (/) 


CzdB 


0.04oz (Iz) 


A A/100 /10^ 

0.04oo (Iz) 


A A/lOO /10A 

0.0483 (Iz) 


A AAO A /OS 

—0.0084 ( /) 


A A 1 OA /OS 

— U.UlzU ( /) 


A AAA/1 /OS 

—0.0004 (/) 


Czots 


0.0461 (Iz) 


A A/1/CA /I OA 

0.046y (Iz) 


A A -1 TO / 1 OS 

0.04 /z (Iz) 


A AAO/; /OS 

—0.0086 ( /) 


A A 1 OA /OS 

— U.UlzO ( /) 


A AAAO /OS 

—0.000/ (/) 


C27B 


0.0459 (13) 


0.0468 (13) 


0.0471 (13) 


-0.0086 (7) 


-0.0125 (7) 


0.0001 (7) 


C28B 


0.0501 (14) 


0.0499 (14) 


0.0498 (14) 


-0.0082 (8) 


-0.0125 (8) 


-0.0002 (8) 


02B 


0.0504 (12) 


0.0504 (12) 


0.0499 (12) 


-0.0074 (7) 


-0.0112(7) 


0.0010 (7) 


03B 


0.0470 (12) 


0.0478 (12) 


0.0474 (12) 


-0.0088 (7) 


-0.0117(7) 


-0.0008 (7) 


04B 


0.0457 (14) 


0.0465 (14) 


0.0471 (14) 


-0.0084 (8) 


-0.0127 (8) 


0.0009 (8) 



Geometric parameters (A, °) 



Mgl— N2 


2.0697 (12) 


C21— C22 


1.383 (2) 


Mgl— N2' 


2.0697 (12) 


C21— H21 


0.9300 


Mgl— Nl 


2.0717 (12) 


C22— H22 


0.9300 


Mgl— Nl' 


2.0717(12) 


C23A— 04A 


1.404 (3) 


Mgl— 01 


2.2130(11) 


C23A— C24A 


1.488(4) 


Mgl— 01' 


2.2130(11) 


C23A— H23A 


0.9700 


Ol— HlOl 


0.972 (10) 


C23A— H23B 


0.9700 


01— H201 


0.972 (10) 


04A— C28A" 


1.389(4) 


Nl— C4 


1.3659 (19) 


C24A— 02A 


1.410(3) 


Nl— CI 


1.3669(18) 


C24A— H24A 


0.9700 


N2— C6 


1.3615 (19) 


C24A— H24B 


0.9700 


N2— C9 


1.3638(19) 


02A— C25A 


1.410(5) 


CI— CIO 


1.411 (2) 


C25A— C26A 


1.484 (3) 


CI— C2 


1.444 (2) 


C25A— H25A 


0.9700 


C2— C3 


1.350(2) 


C25A— H25B 


0.9700 
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C2 — H2 


f\ f\f\ 

0.9300 


C3 — C4 


1 A A /' 

1.446 (2) 


C3 — H3 


A C\'^ t\t\ 

0.9300 


C4 — C5 


1 /111 /''*>\ 

1.411 (2) 


C5 — Co 


1.409 (2) 


C5 — C17 


1.493 (2) 


Co — C7 


1 A AO /fW 

1.448 (2) 


C7 — C8 


1 OCA 

1.350 (2) 


C7 — H7 


A AT AA 


C8 — C9 


1.447 (2) 


/~<0 TTO 

C8 — H8 


A A1 AA 

0.9300 


C9 — CIO' 


1 /I AT /"^X 

1.407 (2) 


CIO — C9' 


1 /I AT /''^\ 

1.407 (2) 


CIO — Cll 


1 /I AC /''^\ 

1.495 (2) 


Cll — C16 


1 T O ^ /T \ 

1.386 (2) 


Cll — C12 


1 TOO \ 

1.388 (2) 


C12 — C13 


1.386 (2) 


1 TT1 

C12 — H12 


A A1 AA 

0.9300 


C13 — C14 


1.378 (3) 


C13 — H13 


A AO A A 

0.9300 


C14 — L15 


1.375 (3) 


C14 — H14 


A AO AA 

0.9300 


C15 — C16 


1.385 (2) 


C15 — H15 


A AO A A 

0.9300 


r^-\ ^ TT1 ^ 
Clo — ^Hlo 


A AOAA 

0.9300 


C17 — C22 


1 O OT /o \ 

1.387 (2) 


C17 — C18 


1 o r\ 1 /o \ 

1.391 (2) 


C18— C19 


1.382 (2) 


C18— H18 


0.9300 


C19 — C20 


1 O T7 /O \ 

1.377 (2) 


C19 — ^H19 


A AO A A 

0.9300 


C20 — C21 


1 OTO /0\ 

1.378 (3) 


C20 — H20 


A AO AA 

0.9300 


N2 — Mgl — ^N2' 


180.0 


N2 — Mgl — Nl 


OA TA / C\ 

89.79 (5) 


Nz — Mgl — Nl 


AA 1 1 /CX 

90.21 (5) 


A J 1 XT 1 i 

N2 — Mgl — NT 


AA "O 1 ^ C\ 

90.21 (5) 


N2' — Mgl — Nl 


OA TA /CX 

89.79 (5) 


Nl — Mgl — Nl 


1 OA A 

180.0 


Nz — Mgl — Ol 


A'l O/T /CX 


N2' — Mgl — Ol 


OT 1 /I ^ c\ 

87.14 (5) 


Nl — Mgl — Ol 


A 1 /I O //( \ 

91.48 (4) 


XT 1 i A /T™ 1 r\ 1 

Nl — Mgl — Oi 


88.52 (4) 


N2— Mgl— Ol' 


87.14(5) 


N2'— Mgl— 01' 


92.86 (5) 


Nl— Mgl— 01' 


88.52 (4) 


NP— Mgl— 01' 


91.48 (4) 


Ol— Mgl— 01' 


180.0 



C26A— 03A 1.402(3) 

C26A— H26A 0.9700 

C26A— H26B 0.9700 

C27A— 03A 1.409 (3) 

C27A— C28A 1.483 (3) 

C27A— H27A 0.9700 

C27A— H27B 0.9700 

C28A— 04A" 1.389 (4) 

C28A— H28A 0.9700 

C28A— H28B 0.9700 

C23B— 02B 1.413 (6) 

C23B— C28B 1.497(6) 

C23B— H23C 0.9700 

C23B— H23D 0.9700 

C24B— 02B 1.427 (6) 

C24B— C25B 1.497(6) 

C24B— H24C 0.9700 

C24B— H24D 0.9700 

C25B— 03B 1.420(6) 

C25B— H25C 0.9700 

C25B— H25D 0.9700 

C26B— 03B 1.435 (6) 

C26B— C27B 1.500(6) 

C26B— H26C 0.9700 

C26B— H26D 0.9700 

C27B— 04B 1.400 (6) 

C27B— H27C 0.9700 

C27B— H27D 0.9700 

C28B— 04B« 1.433 (15) 

C28B— H28C 0.9700 

C28B— H28D 0.9700 

04B— C28B" 1.433 (15) 

C20— C21— C22 120.24 (16) 

C20— C21— H21 119.9 

C22— C21— H21 119.9 

C21— C22— C17 120.94(15) 

C21— C22— H22 119.5 

C17— C22— H22 119.5 

04A— C23A— C24A 109.8 (3) 

04A— C23A— H23A 109.7 

C24A— C23A— H23A 109.7 

04A— C23A— H23B 109.7 

C24A— C23A— H23B 109.7 

H23A— C23A— H23B 108.2 

C28A"— 04A— C23A 108.6 (2) 

02A— C24A— C23A 108.2 (2) 

02A— C24A— H24A 110.1 
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Mgl — Ul — HlUl 


lz3.5 (14) 


CzjA — C24A — H24A 


1 1 A 1 

110.1 


Mgl — Ol — ^H201 


117.8 (14) 


02A — C24A — ^H24B 


110.1 


HlOl — Ol — ^H201 


1 AO A /I A\ 

108.9 (19) 


A /I A TT'*>/<T^ 

C23A — C24A — H24B 


1 1 A 1 

110.1 


LA — Nl — CI 


107.47 (12) 


H24A — C24A — H24B 


1 AO A 

108.4 


L4 — Nl — Mgl 


1 O ^ TO / 1 A\ 

Iz6.z8 (10) 


C24A — (J2A — C25A 


112.3 (3) 


/~1 I XT 1 A >r 1 

CI — Nl — Mgl 


1 1 A / 1 A\ 

126.10 (10) 


02A — C25A — C26A 


1 AA /' £ A\ 

109.6 (4) 


Co — N2 — C9 


1 AT Cl /I 

107.51 (12) 


U2A — C25A — H25A 


1 An o 

109.8 


Co — N2 — Mgl 


126.51 (10) 


/~^'^/' A /^'^C A TT1C A 

C26A — C25A — H25A 


109.8 


C9 — Nz — Mgl 


125.97 (10) 


U2A — C25A — Hz5B 


1 AA O 

109.8 


Nl — CI — CIO 


125.43 (13) 


C26A — C25A — H25B 


109.8 


Nl — CI — C2 


1 AA AA /I '>\ 

109.09 (13) 


TT^C A C A TT'^CT^ 

H25A — C25A — H25B 


1 AO 

108.2 


CIO — Cl — C2 


^ C A f { A A\ 

125.46 (14) 


03A — C26A — C25A 


1 AT A N 

107.9 (3) 


C3 — C2 — Cl 


107.21 (13) 


/"XT A /""^^ A TT'^Z^ A 

UJA — C26A — ^H2oA 


1 1 A 1 

110.1 


C3 — C2 — H2 


126.4 


/~i'^C A /~^'^/r A TT^Z" A 

C25A — C26A — ^H26A 


1 1 A 1 

110.1 


Cl — C2 — H2 


126.4 


03A — C26A — H26B 


110.1 


C2 — C3 — C4 


1 AT 1 C / 1 /I \ 

107.15 (14) 


C25A — C26A — H26B 


110.1 


C2 — C3 — H3 


lzo.4 


TT'lz:; A /^'^z: A TT'lZl^T^ 

H26A — C26A — H26B 


1 AO A 

108.4 


C4 — C3 — H3 


1 ^ A 

126.4 


03A — C27A — C28A 


114.9 (3) 


"KT 1 A C 

Nl — C4 — C5 


125.54 (13) 


/~vO A /^"TT A TTn A 

03A — C27A — H27A 


108.5 


XT1 A 

N 1 — C4 — C3 


1 AA AC / 1 1 \ 

109.05 (13) 


i^lO A /^T7 A TTT7 A 

C28A — L.27A — H27A 


1 AO C 

108.5 


C5 — C4 — C3 


125.41 (14) 


(J3A — C27A — ^H27B 


1 AO C 

108.5 


Co — C5 — C4 


126.02 (14) 


/"^'^O A e^'^'l A TT'^TT^ 

C28A — Cll A — H27B 


1 AO C 

108.5 


Co — C5 — C17 


11/^ /ION 

116.87 (13) 


H27A — C27A — H27B 


107.5 


C4 — C5 — C17 


1 1 T AT / 1 1 \ 

117.07 (13) 


(j4A — C28A — C27A 


1 AA T /I \ 

109.7 (3) 


xy^ r^c 

N2 — Co — C5 


125.61 (13) 


A ii /'^'^O A TT'^O A 

04 A — L2 8 A — H2 8 A 


1 AA n 

109.7 


N2 — Co — C7 


1 AA 11 / 1 O \ 

109.11 (13) 


C27A — C28A — H28A 


109.7 


C5 — Co — C7 


125.28 (14) 


04 A" — C2 8 A — H2 8B 


109.7 


r~^o r~^n 

Co — C7 — Co 


1 f\n IT /I /I \ 

107.17 (14) 


C27A — C28A — H28B 


1 AA n 

109.7 


/"^T XT'? 

C8 — C7 — H7 


126.4 


TT'^O A /~^'^0 A TT'^OTJ 

H28A — C28A — H28B 


1 AO ^ 

108.2 


Co — C7 — H7 


126.4 


C26A — 03A — yJllK 


1 1 O A \ 

113.0 (3) 


f~^o i~^C\ 

LI — C8 — C9 


lA/T CO /10\ 

106.88 (13) 


02B — C2 3 B — C2 8B 


1 AA O /I A\ 

109.3 (10) 


/~^n /~*0 TTO 

C7 — C8 — H8 


126.6 


U2B — C23B — H23C 


1 AA O 

109.8 


/~in /~<0 TTO 

C9 — C8 — H8 


126.6 


r^^oTi r^'^'^'n ttt>/~i 
C26B — C23B — H23C 


1 AA O 

109.8 


N2 — C9 — CIO 


I'^C OA /1'>\ 

125.84 (13) 


i^'IT^ /"""^ O T^ T TTl T~\ 

02B — C23B — H23D 


109.8 


XT^ i~^0 

N2 — C9 — C8 


1 A A '~\ A / 1 O \ 

109.24 (13) 


C28B — C23B — H23D 


109.8 


LIO — C9 — C8 


124.92 (14) 


TT^O^ ^T>T> Ty^TTX 

H23C — C23B — ^H23D 


1 AO '> 

108.3 


C9 — CIO — Cl 


IOjC '5A /I y1\ 

126.30 (14) 


U2B — C24B — C25B 


1 A A T /I tl\ 

109.7 (16) 


Ai 1 A 1 1 

C9 — CIO — Cll 


11^ /IT /ITX 

116.47 (13) 


Z^^O /^^/1T) 

(J2B — C24B — H24C 


1 AA T 

109.7 


Cl — CIO — Cll 


IIT 10 /1T\ 

117.18 (13) 


C25B — C24B — t\l'\L 


109.7 


Clo — Cll — C12 


118.25 (14) 


/~\'^T^ /"I*** /( T^ T T'^ /I T^ 

02B — C24B — H24D 


1 AA T 

109.7 


C 1 6 — L 1 1 — C 1 0 


iZZji (14) 


r^'^ZT^ AT^ TT'1/1T~^ 

C25B — C24B — H24U 


1 AA T 

109.7 


C12 — Cll — CIO 


11AA/1 / 1 A \ 

119.04 (14) 


H24C — C24B — H24D 


108.2 


C13 — C12 — Cll 


1 '^A TA /I y'X 

120.79 (16) 


03 B — C2 5 B — C24B 


1 A O /I A\ 

106.3 (10) 


C13 — Clz — till 


119.6 


/^'5rj /^ocT3 mc/^ 


1 10.5 


Cll— C12— H12 


119.6 


C24B— C25B— H25C 


110.5 


C14— C13— C12 


120.16(17) 


03B— C25B— H25D 


110.5 


C14— C13— H13 


119.9 


C24B— C25B— H25D 


110.5 


C12— C13— H13 


119.9 


H25C— C25B— H25D 


108.7 


C15— C14— C13 


119.68(16) 


03B— C26B— C27B 


113.2(12) 
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C15 — C14 — H14 


120.2 


03B — C26B— 


-H26C 


108.9 


C13 — C14 — ^H14 


120.2 


C27B — C26B- 


— H26C 


108.9 


C14 — C15 — C16 


120.15 (17) 


03B — C26B— 


-H26D 


108.9 


/~11>1 TTI^ 

C14 — C15 — ^H15 


119.9 


C27B — C26B- 


— H26D 


108.9 


C16 — C15 — H15 


119.9 


H26C — C26B- 


— H26D 


107.8 


C15 — C16 — Cll 


120.96 (17) 


04B — C27B— 


-C26B 


109.0 (10) 


C15 — C16 — H16 


119.5 


04B — C27B— 


-H27C 


109.9 


Cll — C16 — H16 


119.5 


C26B — C27B- 


— H27C 


109.9 


C22 — C 1 7 — C 1 8 


110 AO /I A\ 

118.08 (14) 


04B — C27B— 


-H27D 


109.9 


C22 — C17 — C5 


119.67 (14) 


C26B — C27B- 


— H27D 


109.9 


CIS — C17 — C5 


Yil.l^ (14) 


H27C — C27B- 


— H27D 


108.3 


C19 — C18 — C17 


120.96 (15) 


04B" — C28B- 


-C23B 


107.2 (13) 


/~^ir\ /^10 TT10 

C19 — C18 — H18 


119.5 


(J4B — CzoB- 


— H28C 


110.3 


C17 — C18 — H18 


119.5 


C23B — C28B- 


— H28C 


110.3 


Cl(\ P1Q PIS 






— nzo-L' 


1 1 W.J 


C20— C19— H19 


119.9 


C23B— C28B- 


-H28D 


110.3 


C18— C19— H19 


119.9 


H28C— C28B- 


-H28D 


108.5 


C19— C20— C21 


119.59(15) 


C23B— 02B- 


-C24B 


115.3 (10) 


C19— C20— H20 


120.2 


C25B— 03B- 


-C26B 


113.4(10) 


C21— C20— H20 


120.2 


C27B— 04B- 


-C28B" 


106.0 (12) 



Symmetry codes: (i) -x, -y, -z+1; (ii) -x+1, -y, -z+1. 



Hydrogen-bond geometry (A, °) 

Cg2 and Cg4 are the centroids of the N2/C6-C9 and C17-C22 rings, respectively. 



D—R-A 


D—R 




D-A 


D—n-A 


01— HlOl-02^ 


0.97 (2) 


2.08 (2) 


2.984 (2) 


153 (2) 


Ol— H201--OZ4" 


0.97 (2) 


2.22 (2) 


3.105 (2) 


150 (2) 


01— HlOl- ••02S 


0.97 (2) 


2.33 (2) 


3.297 (10) 


170 (2) 


01— H201-02fi" 


0.97 (2) 


2.19 (2) 


2.962 (8) 


135(1) 


C15— H15-Cg4'" 


0.93 


2.96 


3.730 (2) 


141 


C27vi— H27^-Cg2'^ 


0.97 


2.86 


3.671 (5) 


142 


C265— H26Z)"Cg2 


0.97 


2.89 


3.678(11) 


139 


C275— H27Z)-Cg2" 


0.97 


2.94 


3.715 (17) 


139 



Symmetry codes: (ii) -rf 1, -y, -z+1; (iii);c,>^l,z; (iy) x^\,y,z. 
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